
1

Work on Improvements in Ocean Mixing

Armando M. Howard

With V.M. Canuto, Y. Cheng, M. Dubovikov

and A. LeBoissetier



2

I. Improvements in Ocean Mixing Tested in a Stand Alone 
Ocean now to be implemented in the Coupled Model:

Latitude dependence of interior background vertical mixing

Geographically varying enhanced deep vertical mixing due to 
Internal Tides [2.0 TW] - Bottom Boundary Layer

Geographically variable enhanced lateral bottom viscosity
and vertical mixing due to Tidal Drag [1.5 TW]

II.   Improvements to be Tested in a Stand Alone Ocean
Model before being implemented in the Coupled Model:

Vertical mixing up to infinite Richardson number   
including double diffusivity effects

Parameterization of Mesoscale Eddy vertical and horizontal heat and 
salt fluxes in the Mixed Layer and Interior diabatic fluxes

•
•

•

•

•

•

Double Diffusion: Salt Fingers and Diffusive Convection  in 
same framework
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Tidal flow hits topography

=> internal waves
=> dissipation of the energy 

carried by those waves 
=> mixing

[Garrett, Nature 2003]
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3.5 TW Tidal Dissipation
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GISS Model 2002:
HΓ
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GISS Model 2008:
HΓ
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